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(54) TMAPAB/IMHECKAR AOPHHPYiOLUAH 
TOilOBKA 

(57) M3o6peTeMne othocmtca k He<t>TeAo6w8a- 
ioiueM npoM-CTM w npeAHa3HaMeHO ana 6ype- 

HMfl M 3KCn/iyaT3UMH BOA«MWX. He<J>T»HblX M 

ra308bix cKBd^KHH. Uenb- noBbiiueHMe 3<t><t>ex- 

TMBHOCTM paSOTW fMAPSB/lMMBCKOM AOpHMpyK)- 

meft ronoBKw 3a cneT o6ecneneHM* 
CTa6nnM3auMM no/io*eHMH noASM^MWx cexTo- 
poB bo epeMH pa6oT«. fl/ia 3Toro aepxHuw m 



TOPUM nOABM*MWX CeXTOpOB BfainOfl- 

HeHw a npoAO/ibHOM ceMCHMM ruApaa/iMMecKOM 
AopHwpyK>iuew ro/iOBXM c oxpyr/ieHweM no pa- 
Anycy. paBHOMy no/iOBWHe awhw noABMWHO- 
ro cexTopa b npoAO/ibHOM ceMeHMM c ueMipoM 
b paBHoyAaneHHOM ot aepxHero m HW*Hero 
topuob ceKTopa Tonxe. MaxcMMa/ibHwii A^a- 
M6Tp b nonepesHOM ceweHMw pa6oMe* noaep- 

XHOCTM CeKTOpOB BbinOHHeH Ha paCCTOAMMM . 

onpeAe/ifleMOM no MaTeMaTiiMecxo* $-ne. ot 
aepxHwx TOpuoBceKTOpOB. noc/ieAHwe a pa6o- 
seM no/ioxenwu nepeMemaiOTCfi 6e3 nepexo- 
cob, sto C03AaeT MaMBbiroAMe^ujMe ycnoBwa 
pa60Tbi cexTOpOB ti ynpyro* TpyGwaTow Ana4>- 
parMbt. yMeHbmaeT oceswe m paAwa/tbHue hb- 
rpy3KM Ha Aera/in ronoaxM ki HKT. na xotopwx 
cnycxaeTC» ronoBxa. m nOBwuiaeT xasecTBO , 
pactuupaeMoro n/iacTbipn a o6c3Aho* rpy6e. 
Bbino/ineHwe topuob cexToppB no paAnycy wc- 
xntosaeT 3ax/iwHMBaHne m o6p330B3Hne xo/ib- 
ueaoro 3a3opa mokay cexTopaMM w 4>/iaHueM 
b cnyMae noaopora cextopoa. 3 wi. 



l4so6peTeHMe OTHOCMTcn x He<J>Teflo6biBa- 
KDiuew npoMwujneHHOCTM, b mscthoctm x 6ype- 

HMK> M 3KCnnyaTai4MM BOA«HbJX. He<J>T»HWX M 

ra3oawx cxaaKMH Ana ycraHOBxu nepexpUBa- 
Te/tert b cxBaxwHax c ue/ibK) BOccTaMOBneHMn 
repMeTMSMOCTM o6caAHbix xo/iohh. 

Ue/ibK> M3o6peTeHM» hb/irctch noBuuie- 
Hue 3^4>exTMBHOCTM pa60Tbi ruApaa/iMMecxoM 
AopHftpyiotiie* ro/iOBxn 3a cmct o6ecneMeHMfl 
CTa6nnM3auwn no/ioxeHMw hoABMXHwx cexTO- 

pOB BO BpBMR pa60Tbl. 

Ha 4>nr. 1 cxeMaTM^HO npeACTaBnena ruA" 
paBnwnecxafl AopHwpyK)iuaH ronoBxa, nonepes- 
huvi pa3pe3; H3 <t>nr. 2 - to xe. c nosepHyTWMH 
ceoopaMM e pa6o*ieM no/ioxeHuw: na 4>nr . 3 - 
cxeMa cm/I. ACMCToyxImMx H3 cexTop. 



TMApaB/mMecxa* AOpHnpywmafl ro/ioaxa 
MMeer nonyio uiTanry 1. na xpTOpyK) OAeTa 
ynpyraw Tpy6waTa« A^a<J>parMa 3. Me^Ay 
4>/iaHuaMvt 2 noMemeHw noABwixHwe cexTopa 
4. BepxHMM m hidkhmm Topuw cexTopoB. npM- 
/leraioiAne x <t>/iaHuaM. BbinonneHU b npoAO/ib- 
hom ceMeHMM AopnupyioiueM ronoaxM co 
cxpymeHueM no psA^ycy. paBHOMy no/iOBMHe 
A/iMHbi cexTopa b npoAO/ibHow n/iocxodw c 
ueHTpOM b pasHoyAa/ieHHOM ot sepxHero m 
Huxnero topuob noABuxnoro cexTopa tohxc 
a MaxcMManbHbiw AnaMeTp b nonepesHOM ce- 
neHMn rwAPaB/iwHecKOrt AOpMnpyK)U4ew rono- 
bxh pa6oneM nosepxHOCTu cexTopoa. 
xonraxTvipyKDiueM c paciunpfleMbiM nuacTw- 
peM. Bbino/iHen na paccTo»Hnn Xot sepxHHX 

TOpUOB nOABMXMblX CeXTOpOB B OpOAO/lbHOM 
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ceseHMw noc/ieAHnx. onpeAfc'»*eMCM e coot- 
BeTCTBHH co uiejxy\ou\evi 3aBMCMMocn»K): 

X=^p-H(0,3+sln/?). 

rAe L - A/MHa noABMXHoro cexTopa a npo- 
AO/ibHOft nnocKOCTM; 

H - paccTOHHwe Me*Ay npaMOM, napa/i- 
ne/ibHOM npOAO/ibHOM ocm icopnyca. npoxoA»- 
mea Mepea paBHoyAaneHHyio ot eepxHero m 
HMKHero topuob noABMXMoro ceicropa TOMxy, 

M TOMXOM nOAOMXMOrO CeKTOpa. MaXCMM3/lbHO 

yAaneHHoA ot npoAo/ibHow ocm xopnyca; 

ft- yroii Hax/iona x npoAO/ibnow ocm tma- 
pasAMHecicoA AopHMpyiomeA i-o/iobkm pafkweft 
nooepxHocTH noABwxcHoro cexiopa. 

K noaepxHOCTw. npHnerawmew x Awa<t>- 
parMe, xa*Aoro BToporo noABMXHoro ccxTOpa 
npvicoeAMHeHy MeTa/i/iMMecxwe nnacTMHbi 5. K 
n/iacTUHdM co ctopohw AMa4>parMw npwcoe- 
A^HeHu npoxjia/tKH 6 M3 nnoTHOM txbhm Tax. 
4to xpaa TxaHM eucTynaiOT 33 xpsn n/iacTMH 5. 

npV4 C03A3HMM A3B/ieHMfl B yCTpOMCTBC. 

Tpy64dTan A*a<t>parMa 3 pacuiMpaeTca m pa3- 
ABwraer cerropbi 4 ao ynopa Mepea nnacTupb 
8 b peMOMTMpycMyx) Tpy6y 7. flpM 3tom o6pa- 
3ytoujM&CA wexAY cexTOpaMM 6oxobom 333op 
nepexpuBaeTcn BbiCTynaiomMMw s3Ct»mm 
nnacTMH 5 f KOTopue npMXMMaxyrcfl Awacfrpar- 
mom x onopHbiM noBepxHOCTAM cmokhmx cex- 
TopoB, a xpa» npoxnaAOK noA«"w6ax)Tcn. 
33xpbiBan ocT3Buinecfl 333opw no xpaflM nna~ 

CTMH. npM npOTflrHB3HMM rOAOBKM Heoe3 W13- 

dbipb cexTopw 4 Bee speM» ocTaxKca 
napa/ine/ibHbiMM ocm ro/iOBKM. npn 33XOAe 
(m/im BuxoAe) ro/ioaxM b n/iacTbipb 8 cexTopa 
HaxnoHAiOTCfi no othoujghmio k ocm ronoaxM. 
npw 3tom mabt TOAbxo nepepacnpeAeneHwe 

K/IMHOBOrO TOPMOBOfO 3330p3 y C AByXCTOpOH- 

Hero Ha oahoctopohhmm 2y M a>tc. HOo6pa30Ba- 
Hufl cxB03Horo xonbuesoro 3aaopa Mex<Ay 
4)naHueM 2 m cexTopaMw 4 He npoMcxoAHT. a 
x/iHHOBue 333opu 33no/iHHK)TCfl npoxnaAxa- 
mm M3 TxaHM. Buno/iHeHMe pa6owew noBepx- 
hoctm, KOHTaxTMpytoiueM c pacuiMpneMUM 
nnacTbipeM noABM)KHux cexropoB co CMeme- 
HMeM MaxcMMa/ibHoro AwaMeipa, rpmboamt x 



nx napan/ie/ibHOMy nepeMeujeHMK) b pa6oneM 
nono)«ceHMM 6e3 nepexocoa, mto coaAaeT h3m- 
BbiroAHeMUJMe ycnoBMR pa6oTu a"h cexTOpOB 
m ynpyroii Tpy6M3TOM AMd^parMbi. yMeHbtiiaeT 

5 oce8bie m paAviaiibHbie Harpy3KM Ha Aeia/iM 
ronoBKM m HacocHO-xoMnpeccopHue Tpy6u, 
Ha xoTopux cnycxaeTCP ro/ioBka, m noautuaeT 
xaMecTBO npMneraHMfl pactuwpaeMoro n/iactbi- 
pq x o6caAHOM Tpy6e. 

10 Bwno/ineHMe topuob cexTopoB no paAMy- 
cy McxJHoiaeT 3ax/iMHMBaHMe m o6p330B3HMe 
Ko/tbuesoro 3aaopa mokay cexTopaMM m 4>/iaH- 
ueM e cAyMae noaopOTa cexTopos. 
O o p m y n a M3o6peTeHM» 

15 rMApaBnMMecxan AopHMpyiotuan to/iobk^ 
no 3bt. cb. fsfe 641070. oT/iMsaouiaup 

TeM.HTO. C Ue/lbK) nOBWUieHMfl 3^eKTMBHOCTM 

pa6oTbi rMAPBB/iMHecxoM AopHMpywmeM ro/io- 
bkm 3a cmct o6ecneMeHMn cTa6MAM3aqMM no/io- 

20 JxeHMSf noABMXHbix cexTopos BO BpeMP 
pa6oTbi. eepxHMM m hmxhmm ropubi noABMxc- 
' hux cexTopos BunonHeHu e npoAO/ibHOM ce- 
mghmm rMApaamwectcoM AOpHMpyKXitcft roooBXM CO 
cxpyrneHM€M no pwiycy. pasnoMy noooBMne ahm - 

25 hw noABMxcHoro cexropa b ynoMflnyTOM ccne* 

HMM C UeHTpOM B p3BHOyA3/ieHMOM OT 

aepxHero m HMxcnero topuob noABMXHoro cex- 
Topa TOMxe. a MaxcMMdnbHuA AMdMerp b none- 
peMHOM ceseHMM pa6oMeM nosepxHOCTM 
30 noABMXHbix cexTopos Bbtno/iHeH na paccron- 

HMM X OT BepXHMX TOPUOB nOABMXHblX CeXTO* 

poa. onpeAe/ineMOM b cootbctctbmm co 
c/ieAyx>iqeM aasMCMMocTbior 

35 X»^-H (0.3 .+■*■"/»). 

rAe L - A^MHa noABMxcHoro cexTopa a npo- 

AO/lbHOM n/IOCKOCTM: 

40 H - paccT05iHMe mokay npiiMOM, napa/i- 
ne/ibHOM npoAonbHOM ocm xopnyca, npoxoA»* 
men Mepe3 paBHoyAa/ieHHyx) ot eepxHero m 
HMXHero topuob noABMXHoro cexTopa Tonxy» 

M TOMKOM nOABMXCHOrO CeKTOpa. MdKCMMd/lbHO 

45 yAaneHHOM ot npOAO/ibHOM ocm xopnyca; 

P - yrO/l H3K/IOHd X npOAO/ibHOM OCM fMA" 

pas/iMMBCKOM AopHMpytotueM ro/iOBKM pa6oMeM 
noBepXHOCTM noABMxcHoro cexTopa. 
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SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(61)641070 

(21) 4700534/03 

(22) April 11,1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, d.E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector m the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces ol 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = ^-H(0.3+sinp), 



where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
/ relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 

two-sided to one-sided 2y max occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 
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Fig. 3 
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[see Russian original for figure] 
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